Since 1978, six cases of malignant lymphoma in which signet ring cells were a prominent histological feature have been recorded in published reports in the USA ' 2 3 and one further case with a few such cells has also been recorded. 2 One case has been recorded in Australia.4 This is a little known and rare morphological variant of lymphoma whose histological appearances may be misinterpreted if the pathologist is unaware of its existence. For this reason we wish to record the first case to appear in a British publication.
Case report
A 57-year-old man presented at another hospital with a three month history of a swelling in the left groin. His general health was excellent and he was otherwise asymptomatic. A right-sided hydrocele had been drained 18 months earlier but there was no other previous medical history. A biopsy of the swelling was done and he was referred to this hospital for treatment.
On examination he was a fit man. There was a recent biopsy scar in the left groin with a mass of residual lymph nodes deep to it, but no other peripheral lymphadenopathy was detected. The liver and spleen were not enlarged. There was a right-sided hydrocele but both testes were normal to palpation. A small basal cell carcinoma, proven by biopsy, was present on the left outer canthus.
Investigations were as follows: haemoglobin 16-8 g/dl, white cell count 6-9 x 109/l (6900/mm3), platelet count 254 x 109/l (254 000/mm3). centrocytes (small cleaved follicle centre cells) and signet ring cells. Most of the centrocytes were small (4-9 Km) and characterised by irregularly shaped nuclei with "blebs" and complex outfoldings of the nuclear envelopes corresponding to the nuclear pockets described by Henry6 as being typical of centrocytes (Fig. 5) . Chromatin was condensed peripherally and there were also small clumps throughout the nucleus. Well-defined nucleoli with annular profiles were often present. The cytoplasm contained a variable amount of rough endoplasmic reticulum (RER) which formed elongated cisternae; in some cells the RER was quite well-developed. Monoribosomes were plentiful. In other aspects the cytoplasmic organelles were unremarkable. A small number of centrocytes were larger (6-11 ,um) and had nuclei with less condensed chromatin; in these cells polyribosomes were plentiful.
The signet ring cells were identified as being of centrocytic lineage since, apart from the presence of their cytoplasmic vacuoles, they were ultrastructurally identical to the typical centrocytes. In particular the nuclei, although usually deformed to a crescentic of annular outline, often displayed typical nuclear pockets (Fig. 6) .
Usually each cell possessed a single large vacuole (7) (8) (9) (10) (11) ILm diam) but in some a number of smaller vacuoles (1-5 ,um diam) was present (Fig. 7) . The Multivesicular bodies (MVBs) were frequently observed adjacent to the vacuoles (Fig. 9) but were also present at sites distant from them. Most of the MVBs were round or oval and 200-250 nm in greatest diameter, conforming to the usual descriptions of this organelle7; however, an occasional MVB was larger and irregular in shape (Fig. 10) Previous workersl-3 with the exception of Moir4 also agree that immunoperoxidase stains demonstrate the presence of immunoglobulin within the signet-ring cells although they comment that staining is usually confined to a narrow peripheral rim of the vacuoles. The consensus thus appears to be that the vacuoles are accumulations of intracellular immunoglobulin, and Vernon et al.3 suggest that it is stored within the microvesicles. Previous authors12 have thus tended to consider the signet ring lymphomas as being in some way analogous with lymphomas in which Russell's bodies are prominent and have implied that the two types of inclusion are related phenomena, although ultrastructurally they are quite different.
Our own findings differ somewhat from most previously reported observations.'-3 The immunoperoxidase technique did not convincingly demonstrate intravesicular immunoglobulin agreeing with the results of Moir.4 The suggestion that the intravacuolar vesicles contain immunoglobulin3 might be compatible with these findings, since in our case these vesicles were sparse, many vacuoles appearing entirely empty. The small vacuoles containing many vesicles would be expected to stain for immunoglobulin and such vacuoles may perhaps have been present, but not recognisable by light microscopy, in those cells staining positively for immunoglobulin.
However, we are not convinced that the intravacuolar vesicles are, in fact, stored immunoglobulin and our ultrastructural observations suggest that they may be derived from MVBs. The evidence for this lies in the frequent proximity of MVBs to the vacuoles and the identical size and structure of the vesicles in the MVBs and the vacuoles although only one example where an MVB appeared to be in continuity with a vacuole could be found (Fig. 9) . MVBs are a form of lysosome7 and structures interpreted as giant MVBs by Ghadially7 were reported in multiple myeloma cells by Sorenson (1961) 8 and in reticulosarcoma cells by Vasquez, Pavlovsky and Bernhard.9 Thus, it might be that the vacuoles in signet ring cell lymphomas are also giant MVBs, although our negative results with stains for lysosomal enzymes are against this hypothesis.
